Increased expression of miR-34a and miR-93 in rat liver during aging, and their impact on the expression of Mgst1 and Sirt1.
Age-dependent loss of oxidative defense is well recognized in rodent models, although the control mechanism is still obscure; a few studies have shown how microRNAs, a non-coding RNA species, regulate the expression of their target genes at the post-transcriptional level. In the current study, miR-34a and miR-93 are observed to increase in middle- and old-age rat liver, compared to young rats; the up-regulation of these two miRNAs is determined by qPCR through a grind-and-find approach, and histochemical in situ hybridization. Three commonly used miRNA target prediction programs suggest four candidate targets of miR-34a and miR-93: Sp1, Nrf2 (Nfe2l2), Sirt1 and Mgst1; their expression is found to be reduced inversely to the up-regulation of the two miRNAs by Western blotting of protein extracts, as well as immunofluorescence staining of intact liver tissues. Furthermore, the suppression of the four proteins by miR-34a/miR-93 is examined in HEK 293 cells by transfection and co-transfection; miR-34a represses all four proteins' expression, whereas miR-93 affects only Sp1, Sirt1 and Mgst1. Taken together, our study suggests a model of post-transcriptional repression, not only of genes involved in oxidative stress regulation and oxidative stress defense proteins, such as Sirt1 and Mgst1, but also of upstream transcription factors (TFs) regulating their activation, since Sp1 is the TF for both Sirt1 and Mgst1, and Nrf2 is the TF of Mgst1. Thus, up-regulation of both miR-34a and miR-93 constitutes an inescapable repression of two vital oxidative defense genes, by targeting not only the targets, but also transcription factors controlling their activation, a double dampening regulation at the post-transcriptional level.